Abstract-Augmented Reality, technology that merges the real and virtual world became popular among educational researchers for many advantages. This technology can be combined with storybooks so that storybooks appear dynamic and interactive. The purpose of this study is to describe the stages of learning media in the form of storybooks-based Augmented Reality in mathematics especially geometry material. The method used is Design-Based Research. Stages in the product development included designing Storybook-based AR uses mobile devices and analyzing the results of limited trials. The respondents involved in the study were 10 elementary school students. The study showed that the Storybook-based AR has the potential to be applied in learning mathematics especially in geometry.
INTRODUCTION
Most elementary school students view mathematics as a difficult subject. The existence of this anxiety will certainly have an impact in the achievement of the learning outcomes [1] . Combining technology with the book will make the book dynamic and interactive [2] . Primary school students are very familiar with technological development such as smartphones, laptops and tablets. The field of education needs to be transformed with an approach for using technologies such as Augmented Reality. Augmented Reality (AR) is a technology that blends the real world with the virtual world through 3D visualization and real-time user interaction [3, 4, 5] .
Much research in AR in educational settings as the creation of mobile learning was done [5, 6] in gamebased learning [8, 9, 10, 11] and inquiry learning [12] , infused robot system [13] , book [13, 14] mobile AR artifact [16] , and mobile application [17] . Thus, AR technology provides a choice of learning settings that can be done in both formal and informal environment. In addition, AR is used in intellectual disability [18] .
Previous research in AR technology was proven to be effective in helping students to improve their spatial interpretation [11] , conceptual understanding [12] , spatial sound [19] , understanding students' conceptions of learning [20] , social communication [21] , motivation [6] interest in dramatic play (satisfaction); interactive engagement (sensory immersion); and empathy with media (media recognition) [13] . In education, AR also impacts in learning achievement [6] , improves students' performance in learning process [7] , creates collaborative learning [16] , impacts affective and cognitive learning outcome [22] and autonomous learning [23] .
One of the bridging gaps between technology and traditional books is integration through Augmented Reality and Storybook. Mathematics material was integrated in the storyline and was assisted by AR technology. The focus of this research is to know how the stages combine storybooks with Augmented reality through a mobile device. Hence, we analyze the limited test with the elementary school students II.
RELATED STUDIES Storybook-based papers were used by previous researchers to assist children for vocabulary acquisition [24] , literacy practices [25] . Researchers [26] developed an e-storybook used to improve students reading ability and motivation. The development of technology made e-book a known product of Interactive Storybook Reading (ISR). ISR studied much focuses on languages and print-concept skills [27] and can also be applied in teaching for young DHH children [28] .
Today, AR is growing fast in the realm of education and one of them is combined with books. Survey of Torregrosa [14] through the development of AR BOOK against 211 Spanish university students showed that this technology is helpful for students' motivation, autonomous learning or spatial interpretation in understanding anatomy. Hung [15] developed the AR graphic book and tested it to 72 fifth grade students from two elementary schools including three satisfaction including a picture book, physical interactions, and an AR graphic book. The AR graphic book offers a practical and hands-on way for children to explore and learn about bacteria. Follow-up interviews indicated that the children liked the AR graphic book very much and they preferred it rather than the other materials.
Most of the above studies focused on storybook reviews, reading motivation and language development. However, the development of storybooks in mathematics did not undergo for advanced studies. The storybook and AR have their own advantages over the learning outcomes, learning process and learning experiences of the students. This provides the basis of combining storybooks and Augmented Reality.
III. MATERIAL AND METHOD
The method used in the current study is Design based-Research which focuses on storybook-based AR development. There were 10 elementary school students who participated in the study in the southern Yogyakarta. They took the feasibility test of the use of mathematics learning media in the concept of geometry. Stages of developing a storybook-based AR in the concept of geometry was based on the development of a tutorial-based CAI (Computer Assisted Instruction) model [29] . Generally includING 2 parts/
A. Stages of Designing Storybook-Based AR
The first step is to makeg AR modelling about geometry concept in learning mathematics. Making 3D Marker using Unity 3D and 3d max [30] . Marker results were created and registered with an account on the website Vuforia Developer. Stages of designing Storybook-based AR with the help of an Android system visualization are shown in figure 1. Making AR design is done simultaneously with developing a storybook considering the elements of storybooks and content of geometry material.
B. Limited Experiment Phase
The Experimental Phase is tested to elementary school students in South Yogyakarta in the concept of geometry. After reading AR-based storybook, the students worked in students' worksheets and a limited the questionnaire about the product. 
IV. RESULTS AND DISCUSSION

A. Stages of Designing Storybook-based AR
Section 1: We create a 3 dimensional drawing model design using 3ds max software. Later on, this 3 dimensional design will appear in the application. The image is exported to a 2-dimensional JPEG Image. This image will serve as a marker. Then, the 2-dimensional images are uploaded to the website "developer.vuforia.com" then downloaded into Vuforia package [29] . Further software required to connect 2-dimensional images with a 3-dimensional model image is using Unity. This 3-dimensional model image will be set with a 2-dimensional image where one image can only detect a 3D model.
After the image settings process completed and already appeared in unity, the last stage is to develop the setting of an apk (build to be an Android Application with Android Studio Application). This setting process is the final step of a series of processes mentioned above. After this process is successful, the application of the developed settings can be installed on the Smartphone or Tablet.
Section 2: We designed the storybook with a digital drawing. During the preparation, we looked at the elements of storybooks that are appropriate to the elementary school students and geometrical materials such as the area and circumference of the square, rectangular and triangular buildings. It is then combined with the marker created in section 1 and the results are printed on the paper. Three-dimensional visualization of the paper can be viewed by mobile device or tablet that has apk installed from section 1.
B. Limited Experiment Phase
In the Storybook-based AR that was developed in geometric concepts, the test was ran with 10 respondents from four randomly selected primary school classes in Southern Yogyakarta. The following are the steps of the experiments: first, the students were given a storybook and a smartphone in which the application was installed. Students read the using instructions and then read the storybook. At the end of the reading session, the students were given a questionnaire to assess the instructional media. Indicators used to assess instructional media were based on the previous researchers [30] , [31] . The result of the questionnaire is shown in Table I . Based on the figures in Table I , it is seen that each indicator has different scores based on the assessment of the respondents for each indicator by referring to the maximum criteria of each indicator. Three indicators had a range of 91,67-95,83% indicating that the development of Storybook-based AR on the indicator had a very reasonable qualification, while two indicators had a range of 75.83-79.17% which were eligible enough, and three indicators had a range of 81.25-88.33% with qualified eligibility. The highest percentage lies in the student motivation indicators. This is in accordance with the previous research claims [6] . This media is also a very reasonable qualification in the media interface and also in the learning support capacity. Previous researchers revealed that the Media Interface aspect should be considered in AR design [32] and also in the learning support capacity [25] [33] .
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Therefore, the product of Storybook-based AR in the concept of geometry was sufficient for students in the elementary school as a learning source.
V. CONCLUSION
Through design-based research, a product in the form of storybook-based AR on an android system has been successfully developed. The questionnaires result of Storybook-based AR on the concept of geometry has 75.83-95,83%. This result implies that storybookbased AR has the potential to be applied to the learning of mathematics, especially on geometry material in elementary school. Further research on a wider scale is necessary to know its impact on student learning.
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